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24. Propoood by 0. W. M. BLACK, A. M., DoMrtnunt of MatarawtiM, WMltyu Aotdtay, 
Wilbrtbmm, MaJwoboMtW. 

At the President's reception, the people are admitted at J2J P. M.; but the 
line in front of the (rate, begins to form at 11 A. M. By the time the doors are opened, 
there are in line 5400 citizens, who have gathered at a rate per second proportional to 
the time after 11 A. M. The President receives the citizens at the uniform rate of 15 
per minute. At what time after II A. M. should a citizen join the line, in order that 
he may be delayed the hast by the reception ? 

Solution by f. P. MATZ. M. So., Pb. D., ProfMtor.of Matbenatiei tad Attronomy in N%w 
Windtor Collogo, Now Windoor, Maryland, and tbo PROPOSflB. 

Let T, = 5400, seconds = the line- formation time; /'.— 5400, persona 
=ihe number of citizens in line at the expiration of the Jirst second; *=tbe 
number of seconds after 11 A. M. a citizen should join the line, in order to suf- 
fer the least delay; and U—\he number of seconds a citizen joining the line, 
would be delayed by the reception. The number of citizens joining the line, 
per second, forms during the time T, an arithmetical series in which a= /',, n 
-T,d-P u l-a+(n-i)d-TJ\, and *-kn(a+l) = kT(l + T)P,-I\ .-. /', 
= 2/V ^(T'+l); and consequently, the number of citizens who joined the line 
during the sth second, is P x x=2Px/ T(T+l). Hence the number of citizens 
in line at the expiration of the ?th second, is 

Y _ '(P, + P,*) _(x(x+l)\ 

a '-\7{T+i)) { '' 

Let .ff=the number of citizens the President receives per minute; 
then it will take 60 (N/ R) seconds to receive N citizens. Since the citizens 
who will actually suffer the least delay has already been delayed (T—x) sec- 
onds (waiting in line), the expression for the total delay, in seconds, becomes 

£/•■»(/— r)+ jg-l T\T+ iT) maximum.. (2). 

• *L T — 1+ ?9.(**+} V>=o ( 8 ) 

dx 1+ R\7\T+l)) " { h 

anda-^^f"— ^-Li-^-l "J, =2024J seconds; that is, the proper time for 

joining tho line is 33 minutes 44J seconds after 11 A.M. The total delay oc- 
casioned by the reception, is CT=1 hour 13 minutes 7\ } seconds. 

Alan solved by C. E. Wkdtand a. B M. Ztrr 



PROBLEMS. 



32. Propoiod by J. f. W 80HBP7BB, Hagontown, Maryland. 

Suppose it to be possible to perform the passage through the north pole: at 
what latitude would the maximum distance be saved by a ship sailing on the arc <.f 
a great circle instead of a parallel of latitude, the points of departure and destina- 
tion belDg 180° apart? Also nod the maximum saving. 

33. Propotod by WILLIAM 8YMM0HD. A M , Profoifor of M atbomatio) and Aytranay, P»- 
oifio Oollogo, Santa Boh, California. 



